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Background: Acute appendicitis is the most common surgical emergency and becomes serious when it perforates.
Perforation is more frequent in the elderly patients. The aim of this study was to identify the risk factors of
perforation in elderly patients who presented with acute appendicitis.
Methodology: The medical records of 214 patients over the age of 60 years who had a pathologically confirmed
diagnosis of acute appendicitis over a period of 10 years (2003-2013) were retrospectively reviewed. Patients were
grouped into those with perforated and those with nonperforated appendicitis. Comparison was made between both
groups in regard to demography, clinical presentation, and time delay to surgery, diagnosis, hospital stay and
postoperative complications. Clinical assessment, Ultrasonography and Computerized tomography, in that order, were
used for diagnosis. The incidence of perforation was also compared with a previous report from the same region 10
years earlier.
Results: During the study period, a total of 214 patients over the age of 60 years had acute appendicitis, 103 males and
111 females. Appendix was found perforated in 87 (41%) patients, 46 (53%) males and 41 (47%) females. Of all patients,
31% were diagnosed by clinical assessment alone, 40% needed US and 29% CT scan. Of all the risk factors studied, the
patient’s pre-hospital time delay was the most important risk factor for perforation. Perforation rate was not dependent
on the presence of comorbid diseases or in-hospital time delay. Post operative complications occurred in 44 (21%)
patients and they were three times more common in the perforated group, 33 (75%) patients in the perforated and 11
(25%) in the nonperforated group. There were 6 deaths (3%), 4 in the perforated and 2 in the nonperforated group.
Conclusion: Acute appendicitis in elderly patients is a serious disease that requires early diagnosis and treatment.
Appendiceal Perforation increases both mortality and morbidity. All elderly patients presented to the hospital with
abdominal pain should be admitted and investigated. The early use of CT scan can cut short the way to the
appropriate treatment.
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Acute appendicitis is still the commonest abdominal sur-
gical emergency with a lifetime incidence of 7%. Appendi-
citis is known to be the disease of the younger age groups
with only 5-10% of cases occurring in the elderly popula-
tion. However, the incidence of the disease in this age
group seems to be rising due to recent increase in the life
expectancy [1-11].* Correspondence: akomari@just.edu.jo
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stated.As compared to younger age group, elderly patients
have more underlying diseases and sluggish bodily physio-
logical reactions resulting in a higher rate of morbidity
and mortality [1,2].
Furthermore, the often atypical presentation and delay
in seeking medical help have been associated with delay in
diagnosis and treatment resulting in high morbidity and
mortality rates [3,4]. The prognosis of uncomplicated
appendicitis in both young and old age groups is nearly
equal. However, perforation worsens the condition dra-
matically resulting in higher rates of morbidity and mor-
tality [5-8].td. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited. The Creative Commons Public Domain Dedication
ain/zero/1.0/) applies to the data made available in this article, unless otherwise
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factors leading to perforation and to reduce its incidence if
possible, we reviewed the medical records of all our pa-
tients over the age of 60 years with a pathologically con-
firmed acute appendicitis over the past 10 years. We
determined the rate of appendiceal perforation and factors
associated with perforation including demographic data,
delayed presentation to medical care, delayed diagnosis
and treatment and the presence of co-morbid diseases.
Also, we studied the presenting symptoms and physical
findings, laboratory investigation, use of radiological evalu-
ation, complications and postoperative hospital stay.
A comparison was made between perforated and non-
perforated groups regarding those variables. In addition,
we compared our result with another study that was
done in this region 10 years back.
Methodology
The medical records of all patients (60 years and above)
who underwent appendectomy at 3 major teaching hospi-
tals in the north of Jordan from 1st January 2003 to the
end of December 2012 were retrospectively reviewed.
These three hospitals with a total of 1000 beds are affili-
ated to the Jordan University of Science and technology
and draining an area of more than 1.5 million inhabitants.
Data was collected through the computerized system of
the King Abdulla University Hospital (KAUH) and manu-
ally from the patient’s registry of Princess Basma and
Prince Rashid hospitals.
We identified all patients who underwent appendectomy
over the above mentioned study period. On a case by case
basis and with the help of the histopathological and opera-
tive reports, we excluded all patients who had normal or
incidental appendectomies in addition to those with in-
complete medical records.
Chart review was done to collect information on pa-
tient’s demographic data, initial clinical presentation and
assessment, presence of co morbid diseases (diabetes mel-
litus, hypertension, cardiac, respiratory or renal diseases…
etc), laboratory investigations, radiological studies with
focus on Ultrasonography (US)and Computerized Tomog-
raphy (CT) scan and whether the appendix was found per-
forated or not. Appendix was defined as perforated if it
was described so in the operative notes and confirmed by
the histopathological report.
At our three hospitals, patients with abdominal pain are
usually seen first in the (ER) by the emergency physician
and then by the surgeon on duty (if consulted) who admits
or discharges the patient. Admitting diagnosis was based
onhistory and clinical findings. These were defined as
fever > 38°C, increased WBC > 109/L and right lower ab-
dominal pain. The decision to use additional imaging
studies as US or CT scan is usually taken by the surgeon,
results of which are interpreted by a certified radiologist.Diagnosis of acute appendicitis was made on the appear-
ance of its wall, surrounding inflammation and edema with
or without the presence of intra abdominal free fluid. CT
scan study was usually spared for those cases when
the Clinical Assessment (CA) and (US) were inconclusive.
Once the diagnosis of acute appendicitis was made, the pa-
tient was given a shot of intravenous broad spectrum anti-
biotic that covers aerobic and anaerobic organisms and
prepared for surgery. Open appendectomy was done for all
patients, through Mc Burney’s or midline incisions. So far,
neither the laparoscopic appendectomy nor the nonopera-
tive management has been adopted for the treatment of
acute appendicitis in the elderly patients at our hospitals.
The time interval from the onset of symptoms to the
time of registration in the emergency room (ER) was
coded in hours and defined as patient delay. The time
from the (ER) visit to the operating room was defined as
hospital delay and included time to diagnosis and time
waiting for surgery.
Appendicitis was categorized into perforated (free or
contained perforation, abscess formation) and nonperfo-
rated. A comparison between them was made in regard to
demographic data, clinical presentation, investigations, pa-
tient’s delay, hospital delay and post operative hospital stay
and complications. Also a comparison of the incidence of
perforated appendicitis was made between our present
study and another work that was done 10 years back in
this region.
Computer program, Statistical Package for the Social
Sciences (SPSS 16) was used for statistical analysis. P-
Value < 0.05 was considered statistically significant when
comparing variables.
Ethical approval was granted from the institution re-
view board (IRB) of Jordan University of Science and
Technology and King Abdullah University Hospital.
Results
A total of 214 patients above the age of 60 years with
histopathologically proven acute appendicitis during the
period between January 2003 and December 2012 were
analyzed retrospectively. There were 103 males and 111
females with a mean age of 64.4 ±2.7 years (range 60-
95 years). A hundred and seventy seven (83%) patients
were in their 60-69 years of age, 28 (13%) in the age group
of 70-79, 8 (3%) patients in their 80-89 years and only one
patient was 95 years old. Eighty seven (41%) patients
proved to have perforated appendicitis, 46 (53%) males
and 41 (47%) females (Table 1).
Of all patients, there were 92 (43%) who had concur-
rent chronic medical diseases; Hypertension 27 (13%),
chronic cardiac diseases 26 (12%), diabetes mellitus 23
(11%), chronic obstructive airway disease 9 (4%), end stage
renal disease 4 (2%) and malignant diseases in 3 (1%) pa-
tients. No significant statistical differences between the
Table 1 Patient’s demographics, Co morbid diseases and post operative complications
Characteristics Total population Perforated Non-perforated Post. op complication
100% 41% 59% 21%
Age 64.43 yr 65.23 yr 63.3 yr 64.3 yr
Sex
Male 48 53 45) 61
Female 52 47 55 39
Co- morbidities 43 37 47 75
Diabetes 11 11 10 18
Hypertension 13 10 14 18
Cardiac diseases 12 9 16 18
Lung diseases 4 3 5 9
Renal diseases 2 2 2 7
Malignancies 1 2 1 5
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were found (Table 1).
Regarding the time delay for treatment and as shown in
Table 2, patients in the perforated group had a significantly
longer Pre-hospital time delay than those in the nonperfo-
rated group (79.6 h and 47.3 h respectively) with <0.0001
p-value. At the same time, the table did not show a statisti-
cally significant difference between the two groups in re-
gard to In-hospital delay (p-value 0.7923) (Table 2).
Regarding the clinical presentation, all patients were
complaining of abdominal pain. However, the typical mi-
gratory pain that starts around the umbilicus and shifts
later to the right lower abdomen was described only by
101 (47%) patients, 75 (59%) patients in the nonperfo-
rated and 26 (30%) in the perforated group. Anorexia
was present in 74% of all patients but it could not differ-
entiate perforated from nonperforated groups. Nausea
and vomiting were present in 57% of the patients and
were more significantly found in the non perforated
group (Table 3).
Of all patients, 41% were febrile at presentation (>38°C).
Fever was seen more in the perforated group of patients
(51%-34%). Localized tenderness in the right lower abdo-
men was present in 84% of all patients with 91% in the
nonperforated compared to 75% in the perforated group.Table 2 Delay in surgical intervention and post operative
mean hospital stay
Variable Perforated Non perforated P-value
n = (87) n = (127)
Mean delay in
surgical treatment
Pre hospital delay 79.6 ± 62.4 hr 47.3 ± 43.7 hr < 0.0001*
Hospital delay 19.2 ± 10.3 hr 18.7 ± 15.5 hr 0.7923
Post op hosp stay 7.4 ± 6.3 days 4.2 ± 3.1 days <0.0001*
*The result is significant.Although rebound tenderness was found in 75% of
patients, it did not differentiate between both groups
(Table 3).
Increased WBC count > 109/L, was seen in 143 (63%)
of all patients at presentation. In the perforated group,
Sixty two (71%) patients had high WBC with 94% shift
to the left compared to 72 (57%) patients with 61% shift
to the left in the non perforated group (Table 3).
Clinical Assessment (CA), Ultrasonography (US) and
Computerized Tomography (CT) scan were used in that
order for diagnosis. Of all patients 31% were diagnosed by
CA alone, US detected another 40% and the remaining
29% were diagnosed by CT scan (Table 4). Although we
couldn’t calculate the sensitivity and specificity of each
diagnostic test as we studied the positive cases only, we
found that there were no false positive results when CT
scan was used.
Mc Burney’s incision was used in 168 and lower mid-
line incision in 46 patients.
Post operative complications were seen in 44 (21%) pa-
tients. Complications were three times more frequent in
the perforated as compared to the nonperforated group of
patients, 33 (75%) and 11 (25%) respectively (Table 1). Four
patients developed wound dehiscence and other eight had
intra abdominal sepsis and collections, all in the perforated
group except one. Other 22 patients in both groups had
wound infection but all, except one, responded to anti-
microbial treatment, debridement and dressings. Other
complication as renal failure, chest infection, and respira-
tory failure, cardiovascular accidents were noted in both
groups.
There were 6 (3%) deaths in both groups, four in the
perforated and two in the nonperforated group. In the
perforated group, two patients developed multiple intra
abdominal abscess collections and died due to uncon-
trollable sepsis. Of the other two, one was already on
chemotherapy treatment for lymphoma and died due to
Table 3 Comparison between perforated and nonperforated groups in regard to clinical picture
Variables Total Perforated Non perforated P-value
n =214 (100%) n = 87 (41%) n= 127 (59%)
Migrating pain 101 (47) 26 (30) 75 (59) <0.0001*
Anorexia 150 (70) 64 (74) 86 (68) 0.3588
Nausea & vomiting 122 (57) 37 (43) 85 (67) 0.0004*
Tender right lower abdomen 180 (84) 65 (75) 115 (91) 0.0018*
Rebound tenderness 160 (75) 70 (80) 90 (71) 0.1125
Fever > 38°C 87 (41) 44 (51) 43 (34) 0.0145*
WBC count 143 (63) 62 (71) 72 (57) 0.0304*
WBC shift to left 159 (74) 82(94) 77 (61) <0.0001*
*The result is significant.
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an advanced cardiovascular disease and died due to
congestive heart failure. In the nonperforated group, one
patient died due to uncontrolled intra abdominal sepsis
and the other due to massive myocardial infarction. As
expected, the hospital stay was longer for patients in the
perforated group (7.4 ± 6.3 and 4.2 ±3.1 days in perfo-
rated and nonperforated groups respectively) (Table 2).
Discussion
Acute appendicitis continues to be the commonest cause
of surgical abdominal emergency. It was often thought
to be the disease of the young but as a result of recent
increases in lifetime expectancy, the incidence of acute
appendicitis also increased in the elderly [1-11].
The incidence of appendiceal perforation in acute ap-
pendicitis is estimated to be in the range of 20-30% which
increases to 32-72% in patients above 60 years of age
[3-9,12-14]. The reasons behind this high rate were postu-
lated to be due to the late and atypical presentation, delay
in diagnosis and surgical intervention, presence of comor-
bid diseases and to the age-specific physiological changes
[1-8,13,15-18]. In our study, perforated appendicitis was
found in 87 (41%) patients, a result that lies within the
range reported by many other reports [3,4,7,8,13,14,18].
Also found in the study was the absence of sex predilec-
tion for perforation; 46 (53%) patients were males and 41
(47%) were females. Although 92 (43%) of all patients had
co morbid diseases at presentation, the risk of perforationTable 4 Number and percentage of patients diagnosed
with appendicitis
Variable Total Perforated Nonperforated
n =214 (100%) n = 87 (41%) n = 127 (59%)
Diagnostic tools:
Clinical assessment 66 (31) 27 (31) 39 ( 31)
Ultrasonography 85 (40) 29 (33) 56 (44)
Computerized scan 63 (29) 31 (36) 32 (25)did not appear to depend upon their presence (Table 1).
These results were in conformity to the finding of
Storm-Dickerson et al. [4].
Delay in presentation was found by many authors to
be the reason behind the higher rate of perforation seen
in the elderly population [2,3,6,7,13,15-17]. Our study
showed that perforation rate correlated well with delayed
presentation (pre-hospital delay) but did not correlate
with the in-hospital delay.
The triad of right lower abdominal pain and tender-
ness, fever and leukocytosis is reported to be present in
not more than 26% of patients above 60 years [4,19,20].
In this study, all patients presented to the hospital with
abdominal pain. However, the classical migratory pain of
appendicitis was present in only 47% of them. Localized
tenderness in the right lower abdomen which is consid-
ered to be the most constant diagnostic physical sign for
appendicitis was present in 84% of cases. Both features
(migratory pain and localized tenderness) were seen
more often in the nonperforated rather than in the per-
forated group (Table 3). This finding may be explained
by the fact that patients with perforated appendix would
show poor localization of pain as well as more general-
ized lower abdominal tenderness and guarding.
Our study showed that, fever (>38°C) was present in
41% of all patients and was much higher in the perfo-
rated group (Table 3), a result which is in agreement
with the findings of other studies [4,6,21].
Also in the study, WBC was found elevated in 63% of
all patients with 74% shifts to left. As expected, values
were higher in the perforated group as 71% of them had
high WBC with 94% shift to left (Table 3). Again, a re-
sult in agreement with many other studies [1,4,21].
There are many scoring systems that have been used
in the diagnosis of acute appendicitis like Alvarado,
Kharbanda and Lintula scores [22-24]. In general, these
clinical scoring systems have better Likelihood ratios
(LRs) than individual symptoms or signs alone. However,
they don’t have sufficient discriminatory or predictive
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citis. They have been used to determine the need for fur-
ther radiologic studies or as a guide for dictating clinical
management [25-27]. The policy of our hospitals has not
adopted the use of any scoring system so far.
Advances in diagnostic skills and improvements in
diagnostic facilities (CT) scan and (US) advocated im-
proving the diagnosis in patients with suspected appen-
dicitis [16,20,28]. US can often diagnose an inflamed
appendix and detects free fluid in the pelvis but this
simple method is influenced by the operator’s experi-
ence, the body built and co-operation of the patient.
The wider use of CT scan for patients with suspected
appendicitis has been shown to improve the accuracy of
the diagnosis and decrease the negative laparotomy
rates [3,4,17]. Recent studies reported a high sensitivity
of 91-99% in this age group [20]. Storm-Dickerson TL
et al. reported that the incidence of perforation declined
over the past 20 years from 72% to 51% in his patients due
to the earlier use of CT scan [4]. In our patients, CT scan
was only used in those with equivocal findings and in
whom the diagnosis was not reached after repeated CA
and US. We could not calculate the sensitivity and specifi-
city of CA, US and CT scans in our patients because we
studied the positive cases. However, we did not find any
false positive result when the CT scan was used.
Elderly patients have a higher risk for both mortality
and morbidity following appendectomy. It was estimated
to be around 70% as compared to 1% in the general popu-
lation [1,4,9-11].
In our study, the overall post operative complication
rate was 21%, a figure which is a bit lower than 27-60%
reported by others [6,20,29]. As expected, complications
were three times more frequent in the perforated as
compared to the nonperforated group. This finding is in
consistency with several other studies that have shown
that perforation per se was the most predictive factor for
post operative morbidity in the elderly patients with
acute appendicitis [1,7,14,20].
The mortality rate in elderly patients following perfo-
rated appendicitis was reported between 2.3%-10%. Death
is often related to septic complications compounded by
the patient’s co morbidities [3,6,7,29,30].
In this study, there were 6 (3%) deaths in both groups,
four in the perforated and two in the nonperforated group.
Three patients died due to septic complications while the
others due to respiratory and cardiovascular causes.
As compared to younger age groups, the length of the
hospital stay is usually longer in the elderly patients. This
is usually ascribed to the higher rate of complications, pro-
longed need of antibiotics, treatment of other comorbi-
dities and difficulties in communication [6,16,31]. Our
result of 7.4 and 4.2 days for perforated and nonperforated
groups was found in agreement with these studies.When comparing our result to a previous study that was
done in the same region 10 years back [32], we found that
the incidence of appendiceal perforation did not decrease
over the past ten years in spite of improved health care
programs and diagnostic facilities. We think that this fail-
ure was due to the underestimation of the seriousness of
the abdominal pain in this age group by both the patients
and the primary health care providers.
Other factors that may influence the patient outcomes
were not specifically addressed in this analysis, but are rele-
vant to medical decision making in cases of appendicitis.
Reports in the literature had appeared describing the
advantages of laparoscopic surgery over the open tech-
nique in terms of decreasing post operative pain, time
to recovery, wound complications and post operative
hospital stay, while others found that referring an elderly
patient with complicated appendicitis to laparoscopic sur-
gery will increase the operative time, conversion rate and
length of hospital stay [19,31,33]. In a recent study pub-
lished in 2013, Wray CJ et al. concluded that, the question
of whether or not appendectomy should be performed via
an open or laparoscopic technique has been inherently
difficult to answer because both approaches offer similar
advantages, namely, a small incision, low incidence of
complications, a short hospital stay, and rapid return to
normal activity [25]. At our hospitals, the laparoscopic ap-
proach has been adopted for the treatment of appendicitis
in the younger age groups but so far, not for the elderly
patients.
Despite the fact that appendectomy has been regarded
as the standard treatment for appendicitis for more than
100 years, several reports have appeared in the literature
over the last few years describing nonoperative manage-
ment of acute, uncomplicated appendicitis. This conserva-
tive treatment which consists of nil by mouth, intravenous
fluids and broad spectrum antibiotics had proved effective
with less pain but had high recurrence rate, a risk that
should be compared with the complications after append-
ectomy [27,34-38]. However, Wray CJ et al. considered
that the available evidence regarding this nonoperative
management is provocative and that level 1 data to sug-
gest this is an alternative treatment option are not univer-
sally accepted [25]. Although the main object of our study
was not the management of acute appendicitis in elderly
patients, but after reviewing the literature, we think that
the non operative management of acute appendicitis in
this age group should be comprehensively studied.
The result of this study should be read with limitations.
First, it is a retrospective study and in order to highlight
the risk factors leading to appendiceal perforation one
would ideally collect clinical data before and not after per-
foration occurred. Second, the rate of perforation differs
according to the patient’s accessibility to medical health
services.
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Acute appendicitis should still be considered in the differ-
ential diagnosis of abdominal pain in the elderly patients.
Delay in presentation to the hospital is associated with
higher rates of perforation and post operative complica-
tions. All elderly patients presented with abdominal pain
should be admitted and investigated. The early use of CT
scan can cut short the way to the appropriate treatment.
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